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(54) STEPPING MOTOR 

Abstract: 

Provided is a stepping motor in which a structure of a housing is improved to improve 
reliability of a product. In the stepping motor, when a first housing and a second housing is 
coupled to each other using welding after a support shaft of a lead screw is inserted into a 
support groove of a support part coupled to the second housing of a second motor part, a ball is 
inserted between the support groove of the support part coupled to the second housing and a 
support groove of the lead screw, or the ball is inserted into the support groove of the second 
housing and the support groove of the lead screw, centers of the lead screw and the second 
housing are precisely matched with each other to constantly maintain a space between a yoke 
and a tooth of a magnet, thereby prevent an air gap from being changed. Therefore, the 
reliability of the product may be improved, and an assembly process is simplified. Also, it is 
more economical without requiring a cover and a holder required for a related art stepping 
motor. 
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[SPECIFICATION] 



[BRIEF DESCRIPTION OF THE DRAWINGS] 

Fig. 1 is a sectional view of a related art stepping motor. 

Fig. 2 is a sectional view of a stepping motor according to a first embodiment of the 
present invention. 

Fig. 3 is an enlarged view illustrating a portion "A" of Fig. 2. 

Fig. 4 is an enlarged view illustrating a main part of a stepping motor according to a 

second embodiment of the present invention. 

Fig. 5 is an enlarged view illustrating a main part of a stepping motor according to a 

third embodiment of the present invention. 

<DESCRIPTION OF THE SYMBOLS IN MAIN PORTIONS OF THE DRAWINGS> 
1 10: Bracket 120, 220, 320: Lead screw 

131, 141: First and second magnets 133, 233, 333: First housing 

135, 145: First and second coil 137, 147: First and second bobbin 

139, 149: First and second yokes 143, 243, 343: Second housing 

1 50, 250: Support part 1 60: Pivot bearing 

165: Spring 270, 370: Ball 



[DETAILED DESCRIPTION OF THE PRESENT INVENTION] 
[OBJECT OF THE PRESENT INVENTION] 

[FIELD OF THE INVENTION AND DESCRIPTION OF THE RELATED ART] 

The present invention relates to a stepping motor in which a structure of a housing is 
improved to improve reliability of a product. 

A related art stepping motor will be described with reference to Fig. 1. Fig. 1 is a 
sectional view of a related art stepping motor. 

As shown in Fig. 1, a bracket 11 including a support plate 11a and both lateral plates 
1 lb and 1 Icis provided. A lead screw 13 is rotatably disposed on the bracket 11. In detail, 
an end of the lead screw 13 passes through the lateral plate 1 lb of the bracket 1 1, and first and 
second magnets 21a and 21b spaced a predetermined distance from each other are disposed at a 
portion of the lead screw 13 disposed outside the lateral plate 1 la of the bracket 11. The first 
housing 23a is coupled to the lateral plate 1 lb of the bracket 1 1 to surround the first magnet 21a, 
and a first bobbin 27a by which a first coil 25a is wound and a first yoke 29a are disposed inside 
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the first housing 23a. Also, the second housing in which a second bobbin 27a by which a 
second coil 25b is wound and a second yoke 29a are disposed is coupled to the first housing 23a 
using a welding process to surround a second magnet 21b. 

A cover 31 is coupled to an outer surface of the second housing 23b. A holder 33 is 
inserted into and coupled to the cover 31. A first ball 39a is installed at the holder 33. The 
first ball 39a contacts an end of the lead screw 13 to smoothly rotate the lead screw 13. A first 
pivot bearing 35 by which the other side of the lead screw 13 is supported is coupled to the 
other surface 11c of the bracket 11. A second ball 39b contacting the other end of the lead 
screw 13 is installed at the first pivot bearing 35. A reference numeral 37 that is not described 
yet represents a washer-type spring disposed between the cover 31 and the holder 33 to 
compensate a length error of the lead screw 13. 

In the related art stepping motor including the above-described components, the holder 
37 is inserted into the second housing 23a. A gap between the first and second magnets 21a 
and 21b and teeth 29aa and 29bb of the first and second yokes 29a and 29b, which are coupled 
to the lead screw 13, i.e., an air gap may be changed because a gap between the second housing 
23b and the holder 27 to deteriorate the reliability of the product. 

Also, it is difficult to install the lead screw 13 while the center of the lead screw 13, a 
center of the first ball 37a disposed on the holder 37, and a center of the second ball 39b 
disposed on the first pivot bearing 35 are precisely matched with each other. Thus, a 
manufacturing time increases, and a manufacturing process is complicated to increase 
manufacturing costs. 

Also, additional components such as the holder 37 and the cover 3 1 for supporting the 
lead screw 13 are required to fiirther increase the manufacturing costs. 

[TECHNICAL OBJECT OF THE INVENTION] 

It is therefore an object of the present invention to provide a stepping motor in which a 
lead screw is supported by a housing to improve reliability of a product and reduce 
manufacturing costs. 

[CONSTITUTION AND OPERATION OF THE INVENTION] 

To achieve the above objects and other advantages, a stepping motor includes: a 
bracket including a support plate and lateral plates respectively bent and extending fi-om both 
ends of the support plate; a lead screw having one end passing the one lateral plate of the 
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bracket and the other end rotatably supported by the other plate of the bracket; a first motor part 
including a first housing, the first motor part being coupled to the lateral plate of the bracket to 
surround a portion of the lead screw disposed at the outside of the lateral plate of the bracket; a 
second motor part including a second housing, the second motor part being coupled to the first 
housing to surround a portion of the lead screw disposed at the outside of the lateral plate of the 
bracket; and a support part coupled to a central portion of the second housing, the support part 
allowing the end of the lead screw to be rotatably supported by a central portion thereof 

To achieve the above objects and other advantages, a stepping motor includes: a bracket 
including a support plate and lateral plates respectively bent and extending from both ends of 
the support plate; a lead screw having one end, in which a support groove is defined in a 
sectional surface, passing the one lateral plate of the bracket and the other end supported by the 
other plate of the bracket; a first motor part including a first housing, the first motor part being 
coupled to the lateral plate of the bracket to surround a portion of the lead screw disposed at the 
outside of the lateral plate of the bracket; a second motor part including a second housing 
including a circular lateral plate in which a support groove facing the support groove of the lead 
screw is defined in a central portion thereof and an outer circumference vertically bent and 
extending fi-om a circumference of the lateral plate, the second motor part being coupled to the 
first housing to surround a portion of the lead screw disposed at the outside of the lateral plate of 
the bracket; and a ball inserted between the support groove of the lead screw and the support 
groove of the second housing. 

Hereinafter, a stepping motor according to an embodiment of the present invention will 
be described in detail with reference to accompanying drawings. 

First embodiment 

Fig. 2 is a sectional view of a stepping motor accordmg to a fu-st embodiment of the 
present invention, and Fig. 3 is an enlarged view illustrating a portion "A" of Fig. 2. 

As shown in Figs. 2 and 3, a stepping motor 100 includes a support plate 111 and a 
bracket 1 10 including lateral plates 113 and 1 15 vertically bent and extending from both ends of 
the support plate 111. A lead screw 1 20 is supported by the bracket 110. The lead screw 1 20 
has one end passing through the one lateral plate 113 of the bracket 110 and the other end 
supported by the other plate 115 of the bracket 110. As the lead screw 120 is forwardly and 
reversely rotated, a reciprocating optical pick-up device (not shown) is mstalled according to the 
lead screw 120. 

A first motor part 130 and a second motor part 140 are disposed at a portion exposed to 
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the outside of the lateral plate 113 of the bracket 1 10. 

In detail, the first motor part 130 includes a first magnet 131 disposed on an outer 
surface of the lead screw 120 and a first housing 133 surrounding the first magnet 131. The 
first housing 133 has an opened one side and the other side coupled to the lateral plate 1 13 of 
the bracket 1 10. A first bobbin 137 by which a first coil 135 is wound and a first yoke 139 are 
disposed inside the first housing 131. Teeth 133a and 139a are disposed on the first yoke 139 
and the first housing 133, respectively. The tooth 1 33a of the first housing 133 and the tooth 
139a of the first yoke 139 face each other and are engaged with each other. Also, the tooth 
133a of the first housing 133 and the tooth 139a of the first yoke 139 are spaced a 
predetermined distance from an outer surface of the first magnet 131. 

The second motor part 140 includes a second magnet 141 spaced a predetermined 
distance fi-om the first magnet 131 and disposed on an outer surface of the lead screw 120. 
The second housing having the opened side is coupled to the first housing 133 using the welding 
process to surround the second magnet 141. At this time, the opened sides of the first housing 
133 and the second housing 143 contact each other and are coupled to each other. A second 
bobbin 147 by which a second coil 145 is wound and a second yoke 149 are disposed inside the 
second housing 143. The second bobbin 147 and the second yoke 149 have the same structure 
as the first bobbin 137 and the first yoke 139. 

In tlie stepping motor 100 according to this embodiment, one end of tlie lead screw 120 
is supported by the second housing 143. Specifically, a support part 150 is coupled to a central 
portion of the second housing 143, and the lead screw 120 is inserted into a central portion of 
the support part 150. 

The second housing 143 includes a circular lateral plate 143a and an outer 
circumference 143b vertically bent and extending fi-om a circumference of the lateral plate 143a. 
A recessed part 143c recessed outwardly is defined at a central portion of the lateral plate 143a 
of the second housing 143. A coupling hole 143b is defined in a central portion of the recessed 
part 143c. The support part 150 includes a seat part 151 having a shape corresponding to that 
of the recessed part 143c and seated on the recessed part 143c and an insertion part 153 
extending from a siuface of the seat part 151 and inserted into the coupling hole 143b. A 
support groove 155 is defined at a central portion of the other surface of the insertion part 153. 
A support shaft 121 disposed on one sectional surface of the lead screw 120 is inserted into and 
supported by the support groove 155. At this time, the support shaft 121 is matched with a 
center of an axis direction of the lead screw 120. 
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That is, the support part 150 is coupled to the center of the second housing 143, and the 
support shaft 121 of the lead screw 120 is inserted into the support groove 155 defined in the 
central portion of the support part 150. Thus, when the support shaft 121 of the lead screw 120 
is inserted into the support groove 155 of the support part 150, the center of the second housing 
143 and the center of the lead screw 120 are matched with each other. 

A pivot bearing 160 is disposed on the other plate 1 15 of the bracket 1 10. A ball 163 
contacting the other sectional surface of the lead screw 120 is built in the pivot bearing 160. A 
washer-type spring is disposed between the other plate 115 of the bracket 110 and the pivot 
bearing 160 to compensate a length of the lead screw 120. 

A method of assembling the stepping motor according to this embodiment will be 
briefly described below. 

The bracket 1 10 is coupled to the lead screw 120. Thus, the one end of the lead screw 
120 is disposed at the outside of the lateral plate 1 13, and the other end of the lead screw 120 is 
supported by the pivot bearing 160 coupled to the other plate 1 15. Thereafter, the first motor 
part 130 is coupled to the lead screw 120 and the bracket 110, and the second motor part 140 is 
coupled to the lead screw 120 and the first housing 133. At this time, the support shaft 121 of 
the lead screw 120 is inserted into the support groove 155 of the support part 150 coupled to the 
second housing 143, and then, the first housing 133 and the second housing 143 are coupled to 
each other using the welding process. As a result, the center of the second housing 143, the 
center of the support part 150, and the center of the lead screw 120 are matched with each other. 

Second embodiment 

Fig. 4 is an enlarged view illustrating a main part of a stepping motor according to a 
second embodiment of the present invention. Here, only points different fi-om the first 
embodiment will be described. 

In a stepping motor 200 according to a second embodiment of the present invention, 
support grooves 225 and 255, which face each other, are defined in one sectional surface and a 
support part 250 of a lead screw 220. Balls 280 are inserted into the support grooves 225 and 
255, respectively. That is, the lead screw 220 is supported by the support part 250 using the 
balls 270 as a mediimi. At this time, a center of the respective grooves 225 and 255 
corresponds to centers of furst and second housings 233 and 243. 

In the stepping motors 100 and 200 according to the first and second embodiments of 
the present invention, the coupling holes 123d, 134d, 233d, and 243d of the first and second 
housings 133 and 143 have the same diameter as each other and diameters greater than those of 
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the lead screws 120 and 220. Thus, the first housings 133 and 233 and the second housing 143 
and 243 may be injected using one mold. 
Third embodiment 

Fig. 5 is an enlarged view illustrating a main part of a stepping motor according to a 
third embodiment of the present invention. Here, only points different from the first 
embodiment will be described. 

In a stepping motor 300 according to a third embodiment of the present invention, a 
second housing 343 includes a circular lateral plate 343a and an outer circxmiference 343b 
vertically bent and extending fi-om a circumference of the lateral plate 343a. A protrusion cap 
343c protruding outwardly is disposed on the outside of a central portion of the lateral plate 
343a of the second housing 343. An inner space of the protrusion cap 343c servers as a 
support groove 343d supporting a lead screw 320. This will be descried later. 

A support groove 325 facing the support groove 343d of the second housing 343 is 
defmed in one sectional surface of the lead screw 320. Balls 270 are inserted into the support 
grooves 325 and 343d, respectively. That is, the lead screw 320 is supported by the second 
housing 343 using the balls 370 as a medium. At this time, a center of the support groove 325 
of the lead screw 320 and a center of the support groove 343d of the second housing are 
matched with each other. 

[EFFECT OF THE INVENTION] 

As described above, in the stepping motor, when the first housing and the second 
housing is coupled to each other using welding after the support shaft of the lead screw is 
inserted into the support groove of the support part coupled to the second housing of the second 
motor part, the ball is inserted between the support groove of the support part coupled to the 
second housing and the support groove of the lead screw, or the ball is inserted into the support 
groove of the second housing and the support groove of the lead screw, centers of the lead screw 
and the second ho\ising are precisely matched with each other to constantly maintain a space 
between the yoke and the tooth of the magnet, thereby prevent the air gap fi'om being changed. 
Therefore, the reliability of the product may be unproved, and the assembly process is 
simplified. Also, it is more economical without requiring a cover and a holder required for a 
related art steppmg motor. 

This invention has been described above with reference to the aforementioned 
embodiments. It is evident, however, that many alternative modifications and variations will 
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be apparent to those having skill in the art in light of the foregoing description. Accordingly, 
the present invention embraces all such alternative modifications and variations as fall within 
the spirit and scope of the appended claims. 

(57) CLAIMS 

1 . A stepping motor comprising: 

a bracket comprising a support plate and lateral plates respectively bent and extending 
fi-om both ends of the support plate; 

a lead screw having one end passing the one lateral plate of the bracket and the other 
end rotatably supported by the other plate of the bracket; 

a first motor part comprising a first housing, the first motor part being coupled to the 
lateral plate of the bracket to surround a portion of the lead screw disposed at the outside of the 
lateral plate of the bracket; 

a second motor part comprising a second housing, the second motor part being coupled 
to the first housing to surround a portion of the lead screw disposed at the outside of the lateral 
plate of the bracket; and 

a support part coupled to a central portion of the second housing, the support part 
allowing the end of the lead screw to be rotatably supported by a central portion thereof. 

2. The stepping motor according to claim 1, wherein the second housing comprises a 
circular lateral plate and an outer circumference vertically bent and extending ft-om a 
circumference of the lateral plate. 

The support part comprises a seat part seated on the recessed part and an insertion part 
extending fi-om a surface of the seat part and inserted into a coupling hole, and 

a support shafl: inserted into and supported by the support groove defined in a central 
portion of the seat part is disposed on a central portion of one sectional surface of the lead 
screw. 



3. The stepping motor according to claim 1, wherein the second housing comprises a 
circular lateral plate and an outer circumference vertically bent and extending fi-om a 



circumference of the lateral plate, 

The support part comprises a seat part seated on the recessed part and an insertion part 
extending from a surface of the seat part and inserted into a coupling hole, and 

support grooves in which balls are inserted and supported are facingly disposed on a 
center of the seat part of the support part and a center of one sectional surface of the lead screw. 

4. A stepping motor comprising: 

a bracket comprising a support plate and lateral plates respectively bent and extending 
from both ends of the support plate; 

a lead screw having one end, in which a support groove is defined in a sectional 
surface, passing the one lateral plate of the bracket and the other end supported by the other 
plate of the bracket; 

a first motor part comprising a first housing, the first motor part being coupled to the 
lateral plate of the bracket to surround a portion of the lead screw disposed at the outside of the 
lateral plate of the bracket; 

a second motor part comprising a second housing comprising a circular lateral plate in 
which a support groove facing the support groove of the lead screw is defined in a central 
portion thereof and an outer circtunference vertically bent and extending from a circumference 
of the lateral plate, the second motor part being coupled to the first housing to surround a 
portion of the lead screw disposed at the outside of the lateral plate of the bracket; and 

a ball inserted between the support groove of the lead screw and the support groove of 
the second housing. 

5. The stepping motor according to claim 4, wherein the support groove of the second 
housing is an inner space of a protrusion cap protruding outwardly from the lateral plate of the 
second housing. 

6. The stepping motor according to claim 1 or 4, wherein a pivot bearing in which a ball 
contacts and is supported by the other sectional surface of the lead screw is disposed on the 
other plate of the bracket, and a spring elastically supporting the lead screw in a longitudinal 
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direction is disposed between the other plate of the bracket and the pivot bearing. 
[DRAWINGS] 
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21 vfl^ofl A^^l^ ;5ll 1 JiLHj(137)4 ^1 1 ^3(139)21 ^^im. 

^ ^A]cn]6\] 14s ^Efl^tiei(i00)ir 2lH>.a^(120)2l ■a^l-^^'^1 ^1 2 ^1(143)^1 ^l^l^l^ -a^^mcl- 

E-l ^^ll^A£ir. 4 2 5f^^l(143)2l ^4]^°)1^ ^1^1^(150)7V ItSlS ^1^1^(150)21 f'^-^-oflfe 2lHi3f-(l 

20)7^ ^^^^S]0] 7.]7.]^^^, O]^ ^^^*V4. 

2 51-^^1(143)^ €^21 #^(143a)4 Wl43a)2l efl^H^^^lA^ ^^j o.S afl'^El^ 2l^EKl43b)» 7} 

^4. ^11 2 ef-f ^1(143)2] ^*(143a) f^"y-^^<^lfe ^^^S. ^Eflsl «i-#^(143c)7l- ^^^^JL, «i-l-^(143c 

)2l f^^d^<Hlfe lt^(143b)ol ^^^^4. ^1^1^(150)^ t^#^(143c)4 ^4>l-A^ ^^^sl^l «-#^(143c 

)<H1 °V31-Slfe oVz)-^(151)2]- oV2t-^(i5i)o^ ^^'S'^l^i "a^J- • ^'S^^ ^t^(143d)i ^^-ysl^r ^^<y^(153)l- 7}^ 
4. ::i2]:ii, ^<a^(153)2l 4^ f^4!^°1]fe 44#(155)ol ^^jsl^rcil. 441^(155)'Hlir 2lHi3.-^( 120)2] <a^i'S 
(-«ffl)°fl ^l;^l^(l2i)ol ^i-<asl<H ^1^1S4. ^1^1^(121)^ 2lHi3^(l20)2l f'414 
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^(120)3] ^]:^]Ml21)o] ^ 5.^3.^(120)2] xlxl^(i21)* ^]xl^(i50)fil ^]^mi55H 

"a^l-yjnj ^-11 2 sr]-^^'(143)s1 f^4]2f elH>i3^(120)2l ^aio] 'a;*!^^?!! sl^ ^Joluf, 

«e^9!(110)£l Bl-#^(ll5)ifesl*wlH^(160)ol ^d^lsl^L, sl^^H ^(IGO-^Itt Blii:t3#(120)2l el-cfiaCffe 
SH)<^1 ^^^Sl-^ ^l^lslfe 1-(163)«^1 i41^J-€4. ^£1:2. w 21-^(110)31 e1-#*(115)34 3l^alH^(160) aM<H)^ 
iSl-Al^ :t^^(165)<^l ^^islfecfl, S)-/^^ :ii^(165)^ 2l^:t3#(120)fil ^^oji- jaxj*]:^. 

^ ^Ajcjlc^l trl-s. ^EfligaEll. S^sl-^ aj-ig^ ^vcfel ^aigsiVcl-. 

BlHii^(120)l- H2l-^(110)'^ l^^l?^. elHi^.3.^(120)sl <a^-¥-#^- Hef^dlOsl "^^^(113) ^^l^^H] ^1 
^jslTll t}jL t^^^^-e, Hel-^(110)sl El-^^(115)<H1 3il^H)H^(160)'Hl ^l^lslTll m. =1^. 4 1 3.B\^i 

130)1- elHi?i3^(120) ^ o.Hl-?3!(110)i ^t*>:a, ^^fl 2 £e1-?-(140)1- elHiH^(120) ^ ^1 1 &l-f ^(133)i 

^^m. ^M. 4 2 ^-^m^sn ^i^i^dsm^i ^1^1^(155)011 51=^3^(120)^1 x]^i^(i2i)oi ^^<us\ 

n ^ ^, 4 1 *l-?-^ (133)31- ^1 2 *mi(143)^ ■%-^±S. ^^^m. =Li\^, :4 2 e>-f ^1(143)51 ^414 ^1^1^(15 
0)sl f^^ ^ Bl^ia^(120)sl ^4]<^1 ^^SW ^i^]^^ ^«14. 

^l2^A]c^1 

E 4^r ^ ^^^^ 4 2 ^^HHl ul-^ ^^^S.ns\ m^m, 4 1 ^A]^l2l-o] ^H^°J:1: ^i^^^. 

"t^sl 4 2 ^Alo^lofl ttf^ iffl^£El(200)sl BlHi3^(220)sl 'ac}-^(-^Bi) ^ ^1^1^(250)^1 1 ^c!-:£ 
^-fe ^(225,255)0] ^^^jsl Ji, ^) ^1^(225,255)^1 -i:(270)'>l '^-'yScf. ^, 2lHi:3fl-(220)7l- -i-(270)4 ^'ll^l 
S. ^]^]^(250)°1] ^1;^]€4. °H, 4 xlx]^(225,255)^ f^^^ 1 ^ ^fl 2 tf^^i(233,243)sl <y^]*fE-^ 

^ ^^^^ ^11 1 ^ ^fl 2 ^AHH] iq-s ^E^^SEl (100,200)51 ^11 1 ^ ;^1 2 Bl-^^i(133,143)(233.243)sl ^t^(13 
3d.l43d)(233d.243d)^ ^-gt^ -i-^HI e|Hi?;3^(120,220)sl 3711 ^^^^i^. ae^^, ;^1 

1 *l-4-^i (133,233)4 4 2 (143,243)1: ^^^S 4#t =r 

4 3 

E 5fe ^ #^si ^1] 3 ^Ajaii^i ttf^ iEfl^a.Ei2i ^cHs^Mi, xfl 1 ^Ai«ji2fs] ^M^^°J* -a^^vt^. 

^ ^s^-^g^ 4 3 ^Ajo^lofl ic^s. i«a^iSLEl (300)51 ^11 2 *l-f ^1(343)-^ €^sl ^^(343a)4 #^(343a)Sl Efl^el^ 
oflAi O.S. iffl^slol <g5g-^ 5l5l-EK343b)l- 71-^4. x-11 2 *m'(343)5l *:a:(343a) f^°J-^i^ ^l^^.^. s.^ 
^1 *#5g(343c)'^l ^^sl^THl, l-#5g(343c)Sl ifl^ ^^V^ ^^^3.^320)% ^l^l^(343d)3l 7l^* 

elHi3fl-(320)sl o^^i:^(-^ffi)<Hlfe ^ 2 *l-^^H343)5l ;^l;^ll^(343d)2l- tll^S>^ ^l^ll^(325)<5l ^^^slJl, ^1 
:^l^(325,343d)i 1-(370)<^1 -a-'^^^. ^, elHi3^(320)7V 1-(370)1- "PflS 4 2 *}^^i(343)^] ^1^]€4. °] 
Bfl, 2lH.:i3^(320)Sl ;^l;=^l#(325)sl ^^ijil- 2 ^1(343)^1 xl^l^(343d)5l ^^i^^. 



^'^§1-^<^1. ^ #^<^ £^^^3.S]^ xll 2 SEl^fil ^1 2 Sl-^^1^ ^1^1^51 xl;^)^oil 

3#Sl xl^l^^ ^. afe ^1 2 SV^^H ^1^1^51 ^1^1^4 Bl-:i3^Sl ^1;^1^ AfoH >a-<a«: 

^, ;^1 2 §>-f ^isi ^1x1^4 5iHi3^sl ^1^1 -a-^dt^ ^. ^1 1 *l-^^4 ^1 2 1 

^sf^. 5ls.t3*si ^1 2 §>^^isi ^Ajoi <aA]5ins. p>aviiEfii. ^as^ AHsl 

SfTll <^]<H7J51 ^S^7} §i7im4. ^S1£L5., ;^lf-5l Al5)Ajol ^^^^JL, Si^^^o] ^V^e^. 

S^K f^EflSl ^Ej^g^Elo)) ^H]^ ^u^fi^ tDl7> 1^ ^^S-S. 

?1 ^V7l- ^ "J-'^sl 7l#al 9!<HH-^1 ^fe -a^l ^fl-^^i ^ ^s. ^ ^^^o\] ^m^. 
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(57) 

1. 

%v^^4 ^7] <a^^^oi]A-1 ^^sl<H ^;^j-:a 7Mfe U5f^; 



^1 1 7W^^i H2f?J!5l si^oii ^^1^ Aj.7i eiiiH^o^ ^7] tie^-^ 

^1 2 *>-f^^ S.S^^$\ -a^^ 5]^<i ^^]^ eli^:^^ «.^^ ^V^^ ^Efls. Aj-y) l ^ 

2. 

^^7] 4 2 ^"^^m ti-^71- tfl^&i<HiAi -a'^si'H -a^j-^ mni: 

7HJ1, 

^V7l ^l^l^fe ^V7l ^J^Slfe ^>7] c^^^ . ^^^o] ^V7l tl-^S] f^Ajofl ^^ig :g 

^11 1 %H1 $1<HA-1, 

^1-71 2 ^■i-:^7f ^^^Sl ^^S] A}-7| Ell^El<>llA^ °d^J-€ 

7Wal. 

^V7i tl-^i ?>^>-5]^ oj^V . ^A^5|<H ^^7] t*^^ *J sl 1 

w>^^3l- Aj-71 m-^^o] oj:cf H.o,)A-1 2|Z^ •ffl'^El^ ^^-i- 7H^ « e^^Sl 

^11 1 7H^^1 ^J-71 s]^o\] ^^]^ A>7) 5]>,>,3^o^ ^^S. ^V^^ ^gfl^ ^^-7] u.ef^ 

^11 1 SEi^; 

Aj-71 e^c>,3^o] xlx]s:4 tfl«J=e]-fe ^1^1 #0] ^^S] A).7] ^^o^ Efl^5]<HlAi HJ^E)^ 

^^V^ 7}^]^ 4 2 ^}^^^ if-sH <a^^ iJl^oll ^^IS ^^ll" ^1" 

4^ ^EflS. ^1-71 1 Sl-^^Hl ^1 2 £El-^; 

E^Hia^si ^1^1*4 >s-7i 2 smifil ^Mi 1-* ^Hisi-^ :5j^ ^^i^s. s>fe i^^a 

Ei 
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5. 

^1 2 ^1^1*^ 2 Sl-f^s] #^:<H]A-1 izj^^s. o.^. §]. 

6. 

S\JL. ^^7] H.e]-?Jls] ^}o]o\]^ ^7] S]^±3.^^ ^ojuj-^o.^ . ^l^lsffe iS^o] 

€ ^-i- «te :i^^£Bl. 



£■3 
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